IRMPD spectroscopy of a protonated, phosphorylated dipeptide.
The protonated, phosphorylated dipeptide [GpY+H](+) is characterized by mid-infrared multiple-photon dissociation (IRMPD) spectroscopy and quantum-chemical calculations. The ions are generated in an external electrospray source and analyzed in a Fourier transform ion cyclotron resonance mass spectrometer, and their fragmentation is induced by resonant absorption of multiple photons emitted by a tunable free-electron laser. The IRMPD spectra are recorded in the 900-1730 cm(-1) range and compared to the absorption spectra computed for the lowest energy structures. A detailed calibration of computational levels, including B3LYP-D and coupled cluster, is carried out to obtain reliable relative energies of the low-energy conformers. It turns out that a single structure can be invoked to assign the IRMPD spectrum. Protonation at the N terminus leads to the formation of a strong ionic hydrogen bond with the phosphate P=O group in all low-energy structures. This leads to a P=O stretching frequency for [GpY+H](+) that is closer to that of [pS+H](+) than to that of [pY+H](+) and thus demonstrates the sensitivity of this mode to the phosphate environment. The COP phosphate ester stretching mode is confirmed to be an intrinsic diagnostic for identification of which type of amino acid is phosphorylated.